Mitochondrial permeability transition pore (MPTP) has been associated to calcium homeostasis and reactive oxygen species (ROS) generation in several cell types. While extensively investigated in somatic cells, there are few data regarding MPTP phenomenon in gametes. The aim of the present work was to investigate MPTP occurrence in sea urchin female gametes. The protonophores CCCP and FCCP, and the Ca 2+ ionophore ionomycin, were used as pore inductors. Pore opening was monitored by mitochondrial potential sensitive probes and cobalt-quenched calcein assay. The pore desensitizer cyclosporin A (CsA) prevented the loss of mitochondrial inner membrane potential (ΔΨ m ) and pore opening induced by MPTP activators. The disruption of ΔΨ m led to an increase in ROS generation, which was completely prevented by CsA. Our data also demonstrated that the increase in ROS production induced by MPTP opening requires extracellular Ca 2+ . In summary, the current study provides evidence about the occurrence of MPTP in sea urchin eggs in a similar manner as described in vertebrate somatic cells -CsA-sensitive, voltage-and Ca
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-triggered -and shows MPTP as a highly conserved physiological event through the evolution.
Introduction
Since their first description by Albert von Kölliker, in 1856, mitochondrion has emerged as an intriguing organelle. From ATP synthesis to Ca 2+ homeostasis, mitochondria are linked to several cellular processes, including antagonistic process such as cell division and cell death (Bernardi et al., 1999; Denton and McCormack, 1980; Lemasters et al., 1998; Newmeyer and Ferguson-Miller, 2003) . Although several works have investigated mitochondria functioning in mammal's gametes, particularly in spermatozoa, there are few works regarding mitochondrial physiology in invertebrate's gametes and embryonic cells. Recently, our group characterized the occurrence of the mitochondrial permeability transition pore (MPTP) in sea urchin male gametes and its involvement in the fertilization process (Torrezan-Nitao et al., 2016) . In the present work we investigate if MPTP occurrence is a common event in sea urchin gametes (males and females). The mitochondrial permeability transition pore is a protein complex, whose opening promotes an abrupt increase of inner mitochondrial membrane permeability to solutes with molecular mass up to 1.5 kDa (Bernardi et al., 1998; Gunter and Pfeiffer, 1990; Hunter and Haworth, 1979; Petronilli et al., 1994) . Pharmacological and biochemical tools have helped to elucidate MPTP structure. Therefore, several proteins have been listed as MPTP components such as adenine nucleotide translocator (ANT) (Vieira et al., 2000) , BCL-2 family proteins (Sharpe et al., 2004) , F O F 1 ATP synthase (Giorgio et al., 2013) , hexokinase (Beutner et al., 1996) , peptidyl-prolyl cis-trans isomerase D (Cyclophilin-D) (Crompton et al., 1998) and mitochondrial translocator protein (TSPO) (Morin et al., 2016) . However, after 30 years of MPTP investigation, the structure of the pore remains an incognito (Biasutto et al., 2016) .
Calcium ions are crucial for the beginning of the fertilization process (Machaty et al., 2017a; Ramos and Wessel, 2013; Shirakawa et al., 2016) . The ion acts on the regulation of the physiology on both gametes. The increase of cytosolic Ca 2+ concentration in zygotes triggers the beginning of the embryonic development. This increase, depending on the organism, may be attributed to the influx of external Ca 2+ or to the mobilization of intracellular Ca 2+ stores (Steinhardt et al., 1977; Swann and Whitaker, 1986) . Mitochondrial permeability transition pore has been widely associated to calcium homeostasis, acting as a fast pathway for Ca 2+ release from the organelle which can prevent oxidative damage (Beatrice et al., 1980; Crompton et al., 1988) , but also regulates the activity of mitochondrial Ca 2+ -dependent enzymes (Carafoli, 1987 (Carafoli, , 2012 . Mitochondrial permeability transition pore opening is trigged by divalent ions, mainly Ca 
